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ABSTRACT : PROBLEM TO BE SOLVED: To improve compatibility and operability and secure high 

fixing force even during high speed rotation by providing an elastic body between a taper 
collet and a nut, in a device where a tool held and fixed to a holder by fastening the 
taper collet with the nut. 

SOLUTION: When a drill shank 1 as a tool is fixed and held on a holder 3, in the condition 
that the drill shank 1 is inserted into a taper collet 2 and the taper collet 2 is engaged with •* 
a taper hole 3a of the holder 3, a lock nut 4 hinged with the holder 3 is fastened. Then, 
fastening force of the lock nut 4 is transmitted to the end surface of the taper collet 2 
through a belleville spring 5 to tightly adhere the taper collet 2 to the holder 3. In this state, 
the drill shank 1 is rotated for machining, existence of the belleville spring 5 prevents 
occurrence of clearance that intends to occure between the taper collet 2 and the holder 3 
due to centrifugal force. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the tool chuck which holds and fixes 

a cutting tool. 

[0001] 

[Description of the Prior Art] Conventionally, the general thing of a taper collet and 
the tool chuck of the front locknut method using a locknut is shown in drawing 3 
among the tool chucks which hold and fix a cutting tool. Checking and verifying are 
carried out to tapered-bore 3a prepared in the holder 3 in the condition of having 
made it penetrating in through hole 2a by which the cutting tool 1 was formed in the 
core of die taper collet 2 in this tool chuck, a locknut 4 is made to screw in the screw 
section prepared in the perimeter at the tip of a holder 3, it is pressing the taper collet 
2 fit inside tapered-bore 3 a, and a cutting tool 1 is held and fixed [ the taper collet 2 is 
minded, and ]. In order for the tool chuck using such a taper collet to respond to the 
bolting force (insertion pressure) of the tool shaft orientations generated by screwing a 
locknut all over a collet peripheral face and to transmit the force to the collet through 
hole of a cutting tool, and the penetrated whole part, it is the description that the firm 
fixed force can be acquired. 

[0002] Moreover, in order to acquire firmer maintenance / fixed force, a hole smaller 
than a cutting-tool outer diameter is established in a holder, heat the part, the path of 
this hole is made to extend by thermal expansion, a cutting tool is inserted, and there 
is also the approach of holding and fixing a cutting tool with the shrink fitting method 
(not shown) which is made to cool a holder after that and uses the shrinkage force of a 
holder. 
[0003] 

[Problem(s) to be Solved by the Invention] Tool chuck ** ******** corresponding to 
the machine tool which improvement in the speed of a machine tool progresses by 
leaps and bounds in recent years, and rotates more at high speed. However, by 
carrying out high-speed rotation by the above conventional tool chucks, as 
theoretically shown in drawing 4 , the holder point currently screwed in a locknut 4 
and it is extended in the direction of a periphery according to a centrifugal force, 
immobilization of a cutting tool 1 becomes imperfect by a clearance being generated 
between holder hole 3a and the taper collet 2, and the problem of a tool blurring, or 
swaying and turning occurs. 

[0004] Moreover, although the fixed force is higher than the tool chuck of the above- 
mentioned conventional front locknut method, the maintenance / fixed approach by 
the shrink fitting method has bad workability, and since it cannot divert the existing 
collet when much time amount is needed for carrying out desorption, it will need to 
prepare newly a collet, a holder, and the equipment that heats them. 
[0005] The technical problem which this invention is made in view of such a trouble, 
and this invention tends to solve has compatibility and high workability, and is to 
offer the tool chuck which can acquire the high fixed force also at the time of high- 
speed rotation. 
[0006] 

[Means for Solving the Problem] In order to solve this technical problem, the tool 
chuck of this invention prepared the elastic body between this taper collet and this nut 
in the tool chuck which holds and fixes a tool at a holder by binding a taper collet 



tight with a nut. Furthermore, this elastic body was prepared in the nut side in one. 
[0007] 

[An operation and effectiveness] of invention Since a collet is forced on the shaft 
orientations inside the collet checking-and-verifying hole established in the holder by 
the elastic force of this elastic body even when the holder point currently screwed in a 
locknut and it according to the centrifugal force by preparing an elastic body between 
a taper collet and a nut at the time of high-speed rotation is extended in the direction 
of a periphery according to a centrifugal force according to this invention, it can 
prevent that the fixed force of a cutting tool declines. 

[0008] Moreover, by preparing an elastic body in a locknut in one, omission of this 
elastic body can be prevented at the time of tool attachment and detachment, and 
workability is also better than parts other than a locknut do not have any 
reconstruction, and can use conventional equipment and the locknut and the elastic 
body are united. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this 
invention is explained to a detail based on a drawing. 

[0010] The abbreviation sectional view of the tool chuck concerning the gestalt of 
operation of this invention is shown in drawing 1 . Drawing 1 is drawing showing the 
condition that the tool is being fixed by the quiescent state. This tool chuck consists of 
guides 6 for forcing for transmitting the disk spring 5 which is the elastic body which 
generates the thrust of the direction both repel [ direction ] the holder 3 and the holder 
3 which prepared tapered-bore 3 a in which the taper collet 2 which is made to 
penetrate the drill shank 1 which is a cutting tool, and is held, and the taper collet 2 
carry out checking and verifying, and the taper collet 2 between the locknut 4 and the 
locknut 4 which be screwed and fixed to one, and taper collet 2, and its thrust to 
homogeneity at taper collet 2 end face In addition, in the gestalt of this operation, the 
disk spring 5 and the guide 6 for forcing are formed in the locknut 4 in one. 
[001 1 ] First, the taper collet 2 is minded for a drill shank 1 like drawing 1 by the 
quiescent state, and a holder 3 is made held and fixed with a locknut 4. In this 
condition, since the bolting force of a locknut 4 is transmitted to taper collet 2 end 
face through a disk spring 5, tapered-bore 3 a of the taper collet 2 and a holder 3 will 
be stuck certainly, and a drill shank 1 will be fixed to a holder 3. And although it is 
processed by rotating a drill shank 1 by rotating a holder 3 from this condition With 
the gestalt of operation concerning this invention, in order to have the above 
configurations, as shown in drawing 2 A locknut 4 and holder 3 point are extended 
according to the centrifugal force generated by high-speed rotation. When a clearance 
occurs in the taper collet 2 and tapered-bore 3 a of a holder, according to the elastic 
force of a disk spring 5 established between the locknut 4 and the taper collet 2 It can 
prevent that the taper collet 2 moves to a holder side (right of drawing 2 ), and this 
clearance occurs since it is transmitted as force which the elastic force pushes and 
energizes taper collet 2 end face through a guide 6 in the thrust direction ( drawing 2 
right) whose clearance is lost. A drill shank 1 can certainly be held and fixed by this at 
a holder 3, as a result rotation of a holder can be certainly transmitted to a drill shank 
1. 

[0012] Furthermore, by preparing in a locknut 4 side in one like the gestalt of this 
operation of the disk spring 5 which is the above-mentioned elastic body, except 
locknut 4, it can be used without changing conventional equipment. Moreover, the 
components mark which an operator removes in preventing the problem that a disk 
spring 5 drops out of a locknut 4, and tool exchange at the time of tool exchange etc. 



can also be reduced by being prepared in one in this way. 

[0013] In addition, it is not restricted to the disk spring-like thing explained with the 
gestalt of operation, the example of adaptation of the elastic body of wide senses, such 
as a damper of the filled system which enclosed rubber, the elastic resin object, the 
piezoelectric device, the liquid, and the gas, can be considered to be an elastic body as 
used in the field of this invention, and it is not limited to the gestalt of this operation 
at all. 



